Introduction
When South America and Africa are joined at their continental shelves the palaeomagnetic poles computed from the stable magnetic remanence of Late Palaeozoic and Early Mesozoic rocks of these continental blocks overlapped (Valencio & Vilas 1972) . On this palaeogeographic reconstruction the palaeomagnetic pole for the Serra Geral Formation (Creer 1962) does not coincide with the contemporaneous African palaeomagnetic poles, suggesting a pre-lower Cretaceous age for the opening of the South Atlantic Ocean. This interpretation was supported by only one South American palaeomagnetic pole and Valencio (1972) emphasized the importance of performing more palaeomagnetic studies on South American Cretaceous formations.
In the southern part of Cdrdoba province, Argentina, Lower Cretaceous igneous and sedimentary rocks of continental origin outcrop in several localities. Gordillo & Lencinas (1967) have included these rocks in the Sierra de 10s Cdndores Group. Palaeomagnetic J . E. Mendia studies of different exposures of the Sierra de 10s Cdndores Group have been reported by Valencio (1972 ), Linares & Valencio (1975 and Vilas (1976) . In this paper, results of the palaeomagnetic study of the vulcanites of the same Group, exposed at El Salto-Almafuerte, are given.
Geological setting
The igneous and sedimentary sequence studied here outcrops at the margins of the Rio Tercero river at El Salto, two kilometres north of Almafuerte, in the southern part of Cdrdoba province, Argentina (32" l o ' s , 64" 15' W) , where a volcanic sequence of alkalineolivine basalts with a few continental sedimentary intercalations overlie granitic basement (Fig. 1 , Schroder 1967) ; the strike and dip of the layers is uniform in the whole area (strike NNW, dip 25-30" to the east). Vulcanitas Cerro Colorado Formation (lava flows with interbedded continental sediments), Conglomerado Cerro Libertad Formation (polimictic orthoconglomerate) and Vulcanitas Rumipalla Formation (lava flows). Samples from the first volcanic cycle (Vulcanitas Cerro Colorado Formation) were dated by the K-Ar method giving ages from 112 to 128 Myr (six determinations) with a mean of 121 ?r 3 Myr (Gordillo & Lencinas 1967; Gonzaez & Tosselli 1978) . The last quoted authors also give K-Ar ages for a dyke intruding the granitic basement (120 k 2 Myr) and for two lava flows of the lower part of the sequence at El Salto-Almafuerte (129 f 8 and 122 f 3 Myr).
K-Ar age determinations for the upper flow of this sequence were made on two of the palaeomagnetic samples (Table 1 ). The determinations were carried out by E. Linares in the radiometric laboratories of the INGEIS at the University of Buenos fires, Argentina. Techniques of measurements were those described by Linares, Kawashita & Kleiner (1973) . The ages obtained were 119 f 10 and 121 f 5 Myr; then the mean K-Ar age for the upper flow at El Salto-Almafuerte is 120 ?r 2 Myr (Table 1 ). The mean age for the four dated geologic units of this locality is 123 f 4 Myr. This mean age and the presence of interbedded sediments suggests that the vulcanites studied here correspond to the first volcanic cycle of the Sierra de 10s Cdndores Group (i.e. the Vulcanitas Cerro Colorado Formation).
Lava flows belonging to the two volcanic cycles of the Sierra de 10s Cdndores Group were studied by Valencio (1972) , Cerro Colorado area, first volcanic cycle and Vilas (1976) , El Estrecho-Cerro Libertad area, second volcanic cycle. Here we present the results of the palaeomagnetic study carried out with alkaline lava flows extruded during the first volcanic cycle at El Salto-Almafuerte area, 20 km to the east of the Cerro Colorado area. Schroder (1967) (Fig. 1) . One hundred and twenty-three oriented hand samples were collected ( Table 2 ). The orientation of samples was carried out using both magnetic and Sun compass. In most cases Sun and magnetic azimuths agreed within 6" or less, after correction for magnetic declination, so the average of both measurements was taken for field correction. Two or three cylinders, 2.5 cm in diameter, were cut from each hand sample; then four disks 1-cm thick were cut from these cylinders. Natural remanent magnetization (NRM) of these disks was measured using spinner and fluxgate magnetometers. One disk of each sample was subjected to AC demagnetizing fields increasing in steps of 50 Oe up to 300 Oe peak field and the best demagnetizing field strength was chosen as that beyond which the direction of the remanence of the pilot disk showed no further change to higher demagnetizing field strengths. Optimum values varied from 100 to 300 Oe. A second and sometimes a third disk of the same sample was submitted to the selected AC demagnetizing field in order to obtain a better definition of the stable remanence of the sample.
In some cases the remanent magnetization of the pilot sample was sharply reduced after treatment in AC fields of 50-100 Oe; for those samples the AC cleaning was done in steps of 25 Oe up to 200 Oe peak field. These samples after the step of 200 Oe kept less than 0.2 of their NRM intensities (Jr/Jro < 0.2). Highly-scattered directions of NRM were often found associated with these soft components, notably in lava flows 13,15,17,20,2 1 and 22.
The mean direction of stable remanence of each unit was calculated using Fisher's (1953) statistics (Table 2) . Within-site precision for the total NRM is good for the units 1 , 4 , 6 , 7 , 11 and 18, with k values as high as 2810 for unit 1, but for other units it varies from moderate to poor. On the other hand directions of the stable cleaned remanence of samples from each of the units are well grouped indicating that AC cleaning has eliminated secondary magnetizations. Many samples, notably those of units 2, 9, 12, 14, 16 and 19, show unstable NRM, probably due to water weathering in the lower levels of outcrops at both margins of the river. Units 3 and 23 have only one sample with stable remanent magnetization. The mean directions of the stable remanent magnetization of each of the remaining units, after dip correction, are given in Table 2 and Fig. 2 . Virtual geomagnetic poles for each one of these geological units are also given in Table 2 . Unit 4 yields a mean direction removed from those of the other units and could have been extruded during a reversal of the geomagnetic field; for that reason it is not used in estimating the palaeomagnetic pole position for the Vulcanitas Cerro Colorado Formation at El Salto-Almafuerte. Fig. 3 shows the virtual geomagnetic poles (squares) computed for this formation (except unit 4) together with the South American Cretaceous geomagnetic poles (SAKI, Creer (1962) ; SAK,, Valencio (1972); SAK3, Linares & Valencio (1975) ; S A b , Vilas (1976) ; SAKs, Opdyke & MacDonald (1973) and SAK6, Valencio et al. (1975) ).
The reversals of the geomagnetic field recorded in the lava flows from El SaltoAlmafuerte and the number of time units involved, suggest that the mean of these virtual geomagnetic poles (SAK,, 25" E, 72" S, agS = 6.5, k = 35) may be considered as a palaeomagnetic pole. Its position is reasonably close to palaeomagnetic poles for the Lower Cretaceous Serra Geral Formation (SAK,), Vulcanitas Cerro Colorado Formation (SAK,) and Trachybasaltic dykes from g o Los Molinos (SAK,). In particular there is the possibility that the time embraced by the volcanic episode studied here overlaps the period of extrusion of the lavas from the Cerro Colorado area (SAK,, Valencio 1972) . However, all the igneous and sedimentary rocks collected at Cerro Colorado and included in that study have reversed Table 1) . The direction of the axial dipole is also shown by 4.
magnetization. On the other hand the position of SAK7 differs from the palaeomagnetic pole computed for the Vulcanitas Rumipalla Formation (SAK4, Vilas 1976) . The age of this formation is younger than that of the Cerro Colorado Formation. Fig. 3 shows that the position of SAK7 also differs from those of the palaeomagnetic poles for the Lower-Upper Cretaceous Rrgua Subgroup (SAK6) and the Upper Cretaceous POGO de Caldas Alkaline Complex (SAK,). The elongated distribution of the South American Cretaceous palaeomagnetic poles from east to west accords with their relative ages (Fig. 3) and suggests, as was indicated by Valencio et al. (1975) , an episode of recurrent drift of the South American block during the Cretaceous period. Fig. 3) . The mean of the positions of these four poles (78" S, 27" E, k = 220, ag5= 6") defines the early Lower Cretaceous pole position relative to South America with more precision. The palaeomagnetic pole for the Vulcanitas Rumipalla Formation (SAK,) is younger in age than SAK, and SAK, and its position is intermediate between the early Lower Cretaceous and Upper Cretaceous pole positions. It suggests movement relative to the poles during the Cretaceous.
The palaeomagnetic and radiometric data for continental rocks from the Vulcanitas
